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REFRAMING WATER 
RESILIENCE



Water Is More Than Flooding: 
Reframing Water Risk in the Built Environment

Fragmented water management lens Integrated water resilience

Flooding & drainage 
Sewer & infrastructure failure 

Emergency response 
Regulatory compliance 
Site-by-site mitigation

Watersheds & ecosystems 
Green infrastructure 

Urban cooling & retention 
Community liveability 

Multi-benefit adaptation

Water resilience is not only about managing hazards — it is about 
strengthening the interconnected systems that support long-term 

community resilience



The Growing Water Challenge: Too much, too little, too dirty

Too Much
Flooding & excess water

Extreme rainfall
Stormwater overload

Erosion & runoff
Sewer backup

Infrastructure damage

Too Little
Drought & water scarcity

Prolonged dry periods 
Water restrictions 

Declining watershed health 
Landscape stress & tree loss 

Reduced stream flows 
Wildfire risk amplification

Too Dirty
Water quality & ecosystem degradation

Polluted urban runoff 
Sedimentation & contaminants 

Sewer overflows 
Warmer water temperatures 

Ecosystem degradation
Public health concerns

Nature-based solutions can help address water quantity, water quality, 
and ecosystem resilience together rather than separately





Water Sensitive & Resilient Cities

• Multi-functional infrastructure - hybrid 
between centralised and decentralised

• Blue / green corridors as integral elements of 
city’s drainage infrastructure

• Stormwater as a resource, not waste
• Nature’s ecosystem services role in treating, 

filtering run-off 
• Reuse, recharge & diversify water sources

Design principle – “keep water in the town / city”



CAPE TOWN & 
DAY ZERO WATER CRISIS
Water scarcity as a systems shock



Cape Town, South 

Africa 

• Coastal city bound by 
mountains and 
ocean, urbanizing

• ~4.8 million people
• Mediterranean 

climate
• Winter rainfall 

dependent
• Experienced the “Day 

Zero” water crisis 
(2015–2018)

Source: https://www.theguardian.com/cities/2018/feb/03/day-zero-cape-town-turns-off-taps



Day Zero - Cape Town’s water crisis
• Day Zero = projected point at which 

Cape Town would shut off municipal 
taps due to low dam levels (13%)

• 2015–2018: severe multi-year 
drought, rainfall falling to ~50–70% of 
the long-term average.

• 2017: rainfall records lowest since 
1880s.

• Reduced rainfall and runoff caused 
major declines in dam storage: 2014: 
100% → 2015: 71% → 2016: 60% → 
2017: 38%

• 6 largest rainfed dams provide >99% 
of system water storage

(Source: cip.csag.uct.ac.za/monitoring/bigsix.html)

Source:https://www.theguardian.com/cities/2018/feb/03/day-zero-cape-town-turns-off-taps



Day Zero averted

• Day Zero - queue for water at 200 collection 
points for 25l/pp/d

• Water conservation and demand management 
measures

• Stepped water restrictions and punitive tariff 
structure – 50L/pp/d

• Water Management Devices 
(350L/household/d)

• Pressure & leak management
• Behavioral & public education campaigns

• Source diversification
• City Water strategy





R E T R O F I T T I N G  S T O R M W A T E R  
I N F R A S T R U C T U R E  F O R  
M U L T I F U N C T I O N A L I T Y
Case studies



Pathways to water resilient 
South African cities
• Nature-based approaches that link storm runoff and 

wastewater to water supply in a decentralized 
manner

• Low-cost retrofitting of stormwater ponds to allow for 
infiltration and treatment of contaminated runoff 

• Stakeholder engagement, co-creation of 
multifunctional infrastructure with local residents 

• Facilitating enabling governance environment for 
increased water resilience 

• Physical and institutional integration pathways 
(planning, policy)

• Partnered with metro municipality



850 
Monofunctional 

stormwater 

ponds

Evaluate the potential of Cape Town’s existing 
850 stormwater ponds to provide multi-
functional benefits as Nature-Based Solutions 
(Jessica Fell, PhD topic)

850 monofunctional stormwater ponds with 
potential for retrofit to provide multi-functional 
benefits such as managed aquifer recharge, 
amenity and biodiversity. 

Multifunctionality is explicitly and strategically 
planned for, rather than being a product of 

chance

Source: Craig Tanyanyiwa



Water Sensitive City planning 

priority
Criterion and attributes

Enhancing cultural and heritage 

associations with water systems

Pond proximity to culture and heritage resources (City of Cape Town 

(2019))

Increasing water re-use 
Managed Aquifer Recharge Potential (Aquifer presence and type, 

Transmissivity, Soil Type, Geology) (WR2012 (2012), City of Cape 

Town (2022))

Reducing the Urban Heat Island effect
Heat Islands Risk at pond (land cover classes, daily normalised, 

irradiation and windspeed) (City of Cape Town (2022))

Community services connection with 

water systems

Pond proximity to schools, community centres and religious institutions 

(City of Cape Town (2019))

Increasing access to blue-green space
Recreation potential (Mean population density and park presence in 

500m pond radius) (City of Cape Town (2019), StatsSA (2012))

Incorporating water quality limitations
Pond proximity to Potential Contaminating Activities (informal settlement, 

industrial, landfill, wastewater treatment works,) (DFFE (2021), City of Cape Town 

(2019))

Enhancing biodiversity Wetland category of pond (Freshwater Consulting, 2009))
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Results



MAR 

potential

WQ 
limitations

Heritage

Recreation

Community 

services

UHI

Biodiversity





Case Study: Stormwater pond retrofit























THANK YOU

Jessica Fell
Senior Strategic Advisor, Sustainability & 
Resilience, BC Housing
jfell@bchousing.org 

DOWNLOAD: (PDF) Towards the Blue-Green 
City: Building Urban Water Resilience

mailto:jfell@bchousing.org
https://www.researchgate.net/publication/359867288_Towards_the_Blue-Green_City_Building_Urban_Water_Resilience
https://www.researchgate.net/publication/359867288_Towards_the_Blue-Green_City_Building_Urban_Water_Resilience
https://www.researchgate.net/publication/359867288_Towards_the_Blue-Green_City_Building_Urban_Water_Resilience
https://www.researchgate.net/publication/359867288_Towards_the_Blue-Green_City_Building_Urban_Water_Resilience
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